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hear made, that the new arrangement is much 

misunder- Istood.
The first commencement of the new mode of modifying pres-

sure was owing to the observation by Dr. Sanderson, that certain
fever pulses were too weak to be effectively recorded unless
the spring of the sphygmograph were weakened by extending
it at its free end. This was at first accomplished by putting
pledgets of lint, next by putting blocks, of various thickness,
under the brasswork of the instrument at the end towards the
wrist. By these means the instrument was pushed away from
the artery, and the free end of the spring had to be extended
(by turning its little screw) in order to bring it in contact with
the radial. Dr. Sanderson then reconsidered the whole prin-
ciple of spring pressure; and he arrived at the conclusion that
the large button in the centre of the instrument, which was
devised by Marey for the purpose of altering pressure, cannot
conveniently be so used as to modulate pressure in uniform
gradation, even for high pressures, while for the weaker pulses
it does not provide the means of sufficiently weakening the
spring. He adopted the principle of fixing the centre button
at a definite pressure of 300 grammes, which it was supposed
would be enough for the most resistent pulses ; and when this re-
quired to be diminished, it was done by putting blocks of dif-
ferent thicknesses under the wrist end of the sphygmograph
(screwing down the free end of the spring in corresponding
degree). The distance between the tactile spring and the
writing lever, having been measured (in tenths of an inch)
when the 300 grammes pressure was on, was remeasured after
the free end of the spring had been extended sufficiently to
develop the maximum pulse. The proportion between the two
distances showed the amount to which the pressure has been
lowered-e. g., if at 300 grammes, the distance was of an
inch ; then an increase of the distance to one inch would mean
a reduction of pressure to 150 grammes; and so on.

Dr. Sanderson’s principle being established, it only remained
to make its mechanical application easy. This has been done
at my instance by Mr. Foveaux, of Messrs. Weiss and Son’s,
and at Dr. Sanderson’s instance by Mr. Meyer. Instead of the
graduated blocks, which were inconvenient and wanting in pre-
cision, an apparatus is used for regulating the extension of the
free end of the spring, which is represented in the woodcuts as
c. [In the larger drawing, Fig. 1, and in Fig. 2 which re-

presents the end view, Weiss’s modification is shown ; in Fig. 3,
an end view, Meyer’s modification. The difference is only in
the most trifling details.] By turning the screw at c, after

the instrument is fastened on the arm at 300 grammes pres-
sure," the sphygmograph can be separated from the artery
exactly to such a distance as shall ensure that when the free
end of the spring is screwed down so as again to rest on the
artery, the maximum pulse-curve will be secured. By mea-
suring the di.ta7ce between the tactile spring and the horizontal
brass rod immedicltely above it (vide Fig. 1), before and after the
reduction of the pressure, one obtains two numbers, the pro-
portion of which to each other shows the strength of pressure
which produces a maximum pulse-curve. The measuring in-
strument is simply a little piece of boxwood, of about an inch
and a half in length, graduated in tenths of an inch, and set in
a little wooden handle. Further, at my suggestion, Messrs.
Weiss have added a scale which (under certain conditions)
shortens the process of measuring the pressure. One of the

pillars of the little graduation apparatus is marked in tenths
* Since th’.s was originally written, Dr. Sanderson has come to the conclu-

sion that 400 grammes is the best maximum at which to fix the centre screw,
as it appears there are a few pulses for which 300 grammes is not enough
pressure.

of an inch. When the sphygmograph is applied repeatedly to
the same person, it is possible to make this scale serve instead
of the wooden measure, after the latter has been once used.
For example, supposing that on the first occasion of taking the
pulse of a fever patient I find that the distance between the
tactile spring and the horizontal brass rod must be increased
from lo to T"o inch in order to get the maximum pulse-curve.
That means that the pressure is reduced to 150 grammes.
[During these experiments the position of the hand must be
invariable, the knuckles touching the table or bed, and the
end of the tactile spring resting on a selected point of the
artery, which should be marked and never varied.] Looking
now at the scale on the brasswork, I see that the pillars of
the graduation apparatus have shifted their position by so
many tenths of an inch. Hereafter I know that, in the same
position of hand and arm, so much alteration of the scale in
the brasswork means, in this patient, so much alteration of
spring pressure, and can thus read off the resisting power of
the pulse on successive days in a comparatively simple manner.
The value of being able to mathematically estimate the resist-

ing power of a pulse, which we owe in the first instance to
Dr. Sanderson, is very great. The practical purposes to which
it may be turned are very numerous, but I shall content my-
self with one which will not fail to impress the reader. If, on
examining a patient with acute febrile symptoms (no matter
from what cause), I find that the pressure which is best suited
for bringing out the maximum pulse-curve is very Jow (say 100
to 120 grammes), I am pretty certain that the case will require
wine. If, on the other hand, I discover that the pulse requires
200 grammes power to elicit its maximum trace, then the case
does not, at any rate as yet, require stimulation.
Another item of improvement which has been made is the

abolition of the check spring which used to guard the ascent
of the writing lever. This has been proved to be always use-
less, and sometimes mischievous, as causing fallacious traces.

Finally, an important source of trouble in application, and
of fallacy in result, has been removed by the substitution of
smoked glasses scratched by a needle-point, for the old pen,
ink, and paper of the writing apparatus. Glass slides are

used, blackened with the smoke of paraffine; and the writing
lever is armed with a needle-point. Friction is thus reduced
to a minimum, and the resulting traces are delicate and beau-
tiful. They may be preserved by varnishing the slide with
photographic varnish.

Wimpole-street. June, 1868.
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WESTMINSTER HOSPITAL.

TWO CASES IN WHICH FLEXIBLE BOUGIES WERE BROKEN

IN THE URETHRA AND BLADDER DURING THE

TREATMENT OF STRICTURE OF

THE URETHRA.

(Under the care of Mr. BARNARD HOLT.)
IN reference to the following cases, Mr. Holt remarked that

similar ones were not at all uncommon ; the same results had
been frequently recorded where it had been necessary to resort
to one or other kind of operation for the extraction of frag-
ments of elastic catheters or bougies which were broken either
in the urethra or bladder. He deprecated the use of such
instruments, not only because of their danger, but because
they were much less effective, gave more pain, and were passed
with much greater difficulty than the highly polished solid

. bougie. All his patients who had been subjected to the ope-
, ration by rupture were taught to pass solid bougies-an evi-
l 

dence of the facility with which the proceeding could be
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effected after the stricture had been properly treated. He
admitted that the instruments now made were certainly an
improvement upon those manufactured fifty years ago, but
even these were liable -to break if they had been used too
often, or had become in the least degree cracked. He parti-
cularly deprecated the use of such instruments for the cure of
organic stricture, and showed the students the impossibility
of passing a small flexible bougie through an indurated stric-
ture which would only admit a No. 1 silver catheter. Such
bougies were so flexible that they bent upon themselves the
instant any real obstruction was offered, and the increase in
the size of the body of the bougie prevented its onward pro-
gress through the stricture. He particularly referred to two
cases then under treatment: one a bad, organic, old, tight
stricture, where the flexible bougie utbelly failed, but where a
No. 1 silver catheter could be introduced ; and a second, where
the patient was suffering from retention of urine, and where
prolonged attempts had been made to pass a catheter imme-
diately prior to Mr. Holt seeing him, the failure being more
due to the want of skill on the part of the surgeon than
to the density of the stricture, for Mr. Holt passed a No. 2
silver catheter without difficulty, and, after removing a con-
siderable quantity of urine, he showed the students the
ease with which a No. 1 gum bougie could be passed. He

urged that in all such cases the elastic instrument gives no
evidence of the calibre of the stricture; for it must be one
or even two sizes less than the diameter of the narrowed
canal to allow it to pass through, and this simply from
the fact that it has not sufficient resisting power to over-
come a dense obstruction. He was of opinion also, that
whereas the introduction of a No. 1 silver instrument re-

quired the skill of an experienced surgeon, the passage of an
elastic instrument required no experience whatever, and might
be committed to the hands of the merest tyro in our profession.
Mr. Holt stated that there were only two classes of cases where
an elastic catheter was used with advantage-viz., one where
the stricture was tortuous, the result of thickening at dif-
ferent sides of the urethra, and the other where it was ad-
visable to retain the catheter for the purpose of temporarily
enlarging the canal for the after-passage of another and more
- effe&ucirc;tive instrument. He pointed out the utter inutility of
retaining a catheter in the bladder for the cure of organic stric-
ture. No instrument, Mr. Holt said, is capable of enlarging a
true organic stricture except by its distending power. A
real stricture would never become enlarged by passing an in-
strument smaller than the diameter of the contraction, ex-

cept as a temporary expedient. A retained catheter first
excites and afterwards exhausts muscular irritability, and it
is in this manner that it acts in apparently enlarging the canal;
but so soon as the catheter is removed, and the muscular con-
tractility is reproduced, so soon does the stricture return.

CASE 1. Stricture of eighteen years’ duration; fistul&oelig; in pe-
rineo ; calculus impacted around broken bougie ; operation for
removal of calculus; subsequent operation for stricture by rup-
ture ; recovery.-- George G-, aged forty-one, a labourer,
was admitted January 27th, 1868, suffering from stricture of
the urethra and urinary fistula. He stated that fourteen years
since, while undergoing gradual dilatation at a provincial hos-
pital, a bougie was broken in his urethra, and about half of it
was left remaining. Three days after the accident an opera-
tion was performed for his relief, and a fragment of the bougie,
measuring three inches in length, was removed. On the fol-

lowing day another fragment, about an inch in length, was
ejected while he was making water. The perineal incision
readily healed up, and in six weeks after the operation he was
enabled to leave the infirmary, passing his urine in a small
stream. A fortnight after he had left another portion of bougie,
about half an inch in length, came away from his urethra,
and at this time he first became sensible that a fragment of it
which still remained had shifted from its original position to a
point nearer the glans. He was now unable to pass his cathe-
ter beyond this obstruction, against which he could distinctly j,
hear the instrument grate. The stricture now speedily re-
turned, and during the last fourteen years he has had great
difficulty in passing his water, and frequent attacks of reten-
tion of urine. A fortnight previous to his admission into the
Westminster Hospital he first noticed a small lump in his
perineum, and a week afterwards a fistulous opening was es-
tablished, through which almost all the urine was passed, a
few drops only escaping by the penis. On introducing a
-catheter an obstruction is met with about five inches from the
meatus, but exploration with a probe through the fistula fails
to give positive evidence of a foreign body being located within

the urethra. As the man, however, persisted that there was
a piece left behind," Mr. Holt determined to operate.
The patient being placed in the lithotomy position, a grooved

staff was passed as far as it would go, and an incision was
made upon its point; but although the urethra was freely
opened, no fragment of bougie could be felt. A further ex-
amination, however, detected a hard body outside the urethra,
and close to the ascending ramus of the ischium of the right
side. This Mr. Holt cut into, and removed a calculus an inch
and a half in length, in the centre of which was the fragment
of the bougie. A small catheter could now be passed through
the pouch in which the stone had been impacted into the
bladder, but no instrument could be made to enter through
the strictured portion of the canal. A small piece of oiled
lint was placed in the wound, and the patient was sent to bed.

Feb. 12th.-Has not passed a good night, although his pain
was not intense. Pulse 84; skin rather hot.

13th.-Better night. Pulse 80. Bowels relieved. Skin
hot and dry. Urine passes entirely through the wound.
Ordered effervescing mixture; ten grains of Dover’s powder at
bedtime.

14th.-Slept very well. Pulse 96. The perineal wound
being agglutinated, the patient suffered great pain in his efforts
to pass water. Separation of the wound, and an opiate, re-
lieved him.

15th.-Better. A very small quantity of urine has passed
by the penis.
March 12th.-After having made, at different intervals of

time, three ineffectual attempts to introduce a catheter, Mr.
Holt succeeded to-day in passing a No. 1 silver catheter, which
was retained for nineteen hours, and then replaced by one of a
size larger, so that Mr. Holt could afterwards introduce his
dilator.
On March 19th Mr. Holt split the stricture, and imme-

diately afterwards passed No. 10 catheter with the greatest
ease. The urine having been removed, the catheter was with-
drawn ; and the patient can now pass his water in a full
stream, and but little comes through the fistula.

April 2nd.-The quantity of urine which escaped through
the fistula has gradually diminished, and to-day for the first
time he has made water without any portion of it passing
through the perineal opening.

’7th.-Passes his water in a full stream, and entirely through
the penis. He leaves the hospital to-day, not having had a
single unfavourable symptom since the stricture was ruptured
by the dilator.
CASE 2. Stricture of the urethra of twelve years’ duration, in

which an elastic bougie was broken in the bladder. Extraction
per urethram by the lithotrite.-H. R- consulted Mr. Holt,
suffering from symptoms of stone in the bladder. He stated
that three years since, while undergoing gradual dilatation for
the relief of his stricture, the flexible bougie broke in the
bladder during the attempt of the surgeon to remove it. Since
that period he had suffered greatly from irritation of the
bladder, and pain at the end of the penis. The introduction
of a sound detected a rough body, not giving the exact sensa-
tion of a calculus, but evidently movable, and somewhat
hard. Mr. Holt introduced a lithotrite, and succeeded in
catching the fragment within the blades, and removed it from
the bladder. It was found to be a portion of gutta-percha
bougie, an inch and a half in length, and thoroughly coated
with phosphatic calcareous deposit. The patient suffered but
little from the operation, the irritation of the bladder almost
immediately subsided, and in a fortnight he was perfectly
well.

MIDDLESEX HOSPITAL.

SCIRRHUS OF THE BREAST, THE DISEASE RECURRING IN
THE GLAND AFTER AN OPERATION IN WHICH THE

SCIRRHOUS TUMOUR WAS EXCISED WITHOUT REMOVING

THE BREAST; SECOND OPERATION; RECOVERY.

(Under the care of Mr. GEORGE LAWSON.)
WE can best preface this case by quoting some clinical re-marks which were made by Mr. Lawson upon it. " This case,"

he said, "is an illustration of the danger attending the re-
moval of a scirrhous tumour, without taking away at the same
time the breast from which it has sprung. This practice has
lately been revived by some London and Continental surgeons,
and, judging from the patients I have seen who have been sub-
jected to it, the results are not such as would justify its con-


